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(54) Title : PROCESS FOR PRODUCING OLEFIN OLIGOMER 
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(57) Abstract 

A process for producing a reduced chromium complex by reducing at least one compound selected from 
among chromium (HI) and chromium (IV) compounds each having an oxygen anion as the ligand with a reducing 
agent in the presence of an electron donor into a chromium (II) compound; a process for producing a reduced 
chromium complex catalyst by mixing an electron donor, at least one compound selected from among chromium (III) 
to chromium (VI) compounds each having an oxygen anion as the ligand, a reducing agent, and an aluminumoxy 
compound; and a process for producing an olefin oligomer by the reaction of an olefin in the presence of the obtained 
reduced chromium complex catalyst This process enables hexene-1 and octene-1 useful as comonorners of linear 
low-density polyethylene (L-LDPE) to be produced selectively and efficiently. 



(57) mi® 

D^Utt^ ostitis < STcfflRtfr >U * s.?7 a 

■f *&©TfctK cnci:^ jltfifl'K'Jif l/> (L-LD 
PE) ©3*;-7-i:bttffi4^ + t>- 1 t* try- 1 t£ 



PCTUjfc-^-C&BBS iLSSISItfiR^ 



am t fi * — r cz * x y ^ &idsi 

AT af — X, h 'i7 DE K 4 7 

AU *-Z|'7'JT DK f > v - 7 

BB *< ^ *< K X EE * X h - T 

BE ^ ¥ — ES X * - -f ^ 

BP -/ >U * f*-7 r V FI 7^/7/ K 

bg y/i'jy'jr fr -/ 7 > x 

BJ > GA tf .tf > 

BR -/ 7 i> * GB ^'U 

BY -i7^-v GE 7 i? T 

CA GN ¥ - r 

cf v * &mm gr * •/ > v 

CG . HU — ' 

CH IE TH7> K 

CI a-h-grasr-* IT 

CM is v * — > JP B * 

CN KE *r ~ r 

CS j t. •/ j a \j g r -v r KG V h y x y > 



kp «»e^iiiAS*iapa 

KR tcHEH 

KZ >>f 7X;> 

LK Zij7>* 

LT 0 h r - r 
LU ft- ? * > "/ ^ ^ 
LV V h »r < T 
MC tf3 
MD * A K ' < 
MG v/^rx * 
ML «J 
MN * ^ =r/v 
MR — f — T 
MWv7'7< 
NE - x x - * 
NL + 7 > r 

NO / a 2 x — 



NZ -x — > K 

PL itr— 7 > K 

PT h TiT/P 

RO ^ — -v — T 

RU n yTlHJ 

SD X- r > 

SE X O — f > 

SI Xo-Ti-T 

SK XP-yr^rTftflll 

SN -t' * 

TD -f * - K 

TG I- - =r 

TJ 

TT Mi - r— H h '« ^ 

UA -';?7^t 

UZ •»/ x*< 

vn »r < Lhtz, 



WO 94/15940 



PCT/JP94/00033 



m m m 

U 3&fcBl,<M\ #ir|£tfcflS&£* U xf- U > (L-LDPE 
) ©3ty7-i:lTfffl4^ + ir> - 1 i * ? 7^ > - 1 ££^iR 

* ? f- > - 1 /«£ »Jif-u> (L-LDPE) © 

> - 1 O^figfi^^ < „ 0. 7 -eiiM^II^^ 1 0 &_t©^#^*© 
a Is 7 4 > < , L-LDPEfflffint;?-^! 

-^s 3*#©ftffi-Cli. Jfc « ft §ffi tod 6 X(i 8 ©a 



l 



WO 94/15940 



PCT/JP94/00033 



vt-tz t, £.f$.vtzmmw.?m 4 ©* u 7 ^ u -y-^ tfc $ 

fttl^bnt^fco Ufr i^ll^&f 4 - 6 6 4 5 7 

©tfifeofco #i¥3-l 1 5 4 0 6 W^S ft 3 £ 

da fn »J K^«f^»#ti#>J v-©£j£*£»fc#T(::ffi«L 
•5 6&©©. StE^Jg^iiv^t^KjS^feo/co c ©«k -5 tt£J£ 
i$JK©Jf *fc J6t;:(i@tt:ifc©ffiflij&<#3& c ©flR % 

^gj©|g^ 

> (L-LDPE) C3t;v-t LTWffltt^*-t? > - 1 hit ^ 
f - > - 1 t & . tP7^, #i:xf u^Dt'J^v-ftcJ:^ 
SttttK&sps J: < ISJit t -5 SlglffJK^Jtt^U ? ^ y =fv- 



2 



WO 94/15940 



PCT/JP94/00033 



= 07^^© ? DA^i^biiin^4- < t b-mzm7tM 

V? u M>®m&£~M KMitiLX Z Mil ? n A 

J6#BU *f «kCf±C©l!a^ife*ffl^T»6nyi:a5c^ n A«ft« 

Tx* >£EI4^fcr * HffiflMttAtiS© ? d Affc£$u 0£ L < 

? n A ( 3 ) h 'J^ (2-xf ^-\ + t;x- h) , ? n A ( 3 ) 
h U X ( ? a a. 4- S/ )l % )l # ; 4 s - > U - h ) t£ £' © 77 ;U #T * ^ U - 
h, h "JXTtf hf h^aA, l^U (2, 2. 6, 6 - 

f H/f ^ - 3, 5-^^^>i?^-^h) 9 u l*tz£<D & - *j>r 
N>©^P-hiM, ? n A (4) f h7lf + i/F, ? a A (4) 

n«i© ^ n Afk^^{i-»fflt>T t> J; < , X-«^±£&3-<£;b-fr 

3 



WO 94/15940 



PCT/JP94/00033 



)l *J * 9- - -r Jl, h U xf- 1/ y 7 »J D-Ayyf ;l/x- f ;u ft 

^©^^x-x^li, 2, 3-^hFo77>, 3, 

- 2H-h*7 y*Z tOMtit® V-frx.-T Jim, ti-fr h"-;u- 

5-yhFD77>, 5, 6-yt KD-2H-e5>tt^O«ft 
© T U ;l/ J. - 7^ ;l/ , yf;l/7tJAx-r;k xf^T 'J ;U-ri 

T$>^ % 2 U >. 6H-1, 2, 4-ttti?7^> 

tFD77>, v^h + S/x*:/, 2, 3-i?tFo77>, 3, 

Z.9JITJI UH, h ij -< 7 !7*^;t,T;t/ $ -t> Aft tfcDftmr Jl 

S&h U ^ L. T Jl I x t) X\ ^ -< K 5 F, V S> >> A jK n y\ -f K 5 
>T F, ^xf^TiKx^A^-f F7^F, i?^f ^7^ $ x^x\ 

§o # K # £ b < 14 h "J y f- ^ T ;U 5 x »f7 A , F'Jxf;l7i;x 



4 



WO 94/15940 



PCT7JP94/00033 



«7!iiiiA«©^ n uik&mzw.n tit, itK^^McDm-?-^^ 

C©it7G? n Ail ft ©IS if JjtiHZ fees ©1S£4 t LTht 

#CRg^$n^ &©T(itt^\ m^{£i*#m? n A<b&®UZttL 
T, 2 0 JK±^ lift Kli 2 0 - 1 0000, £ D $? £ L 

( Ii3 0 — 5 0 0 0 ^©l^ft^l^ 1 OCD^l/Jt&TT 

if ^n^jSjc^ □ A^f* it^^ b^-r < * u < 

* fciH5E3!Ili i'DAjt^^cttT, t^JfC 1 - 1 0 0 0 0, 
L < t± 1 ~ 2 0 0 0©«SfflTffl^6ft* o - Cl-eii7C^i©^ffl 
Jfm©HtiIi7^t;}:;*tiIi© ? n A ffc^^^ tc & ft £ K 

C ©if tcHU*. S^fit-^^JO^^TTft fc>ft£©T, ifjc^nA 

Tli, r;u * - ^ AHmc^ b/c 1 — 3 6 h 

<Dtm& b < JBl^ £ft. ix.iih 'J /l/7;K-^A, Mjxf 
;l/ T /l^ - ^ A , MJ -f V f - -fc T ;U 5 — $ A /X £ © h tf T ;U + ;U 



5 



WO 94/15940 



PCT7JP94/00033 



^{t^miznbxm^^^m, &t l< it^jutvo. 2-0. 9 5, 

II^S b < (iO. 3 ~0. 8 fc-T * #T;l> * J h 

t;u $ - ^ Ate if© h iJt;^^?;^-^^, -eft tDg^b^ 

;i/U-7A = o.2-i. 1 C*;i/Jt) ©«£TEi£bfcy;u $ a 
J** ft li> 0 c ft £©y;i/ $ ^ A** ^ft£$it* — 

n A ft £*$j©@S 1ifB»5c? n A H (* © « £ 2r j£ i£ ^ t> 

©t^stWKtt«t>6tt^ 0 bps. m^ft^aiii? d A<t&vmztt 

U 2 0 J«±. b < (i 2 0 - 1 0000. b 

< (i 3 0 - 5 0 0 0 , £tz^ MjtMlt ^DAfUicStU, ^;UJt 

0000. ^H(lil- 2 0 0 0 ©ISiTffl^^tlSo 
ittit l/TOTA $ -t? A**^ft£f&t;fc. ?nAft£^ 
(w^t L-T, 7;K -OACJtfSt^itT 1 - 1 0 0 0 0 , 

< (± 5 ~ 5 0 0 0©$5iaT?JBl^£>ft£o 

( l ) g^yr.*- >£g2ft^<bT£H«;PjM !**«©? o Aft£^j 
t«^^#»J©fi^§ttC 7KTjD7jc^jS? b/;fl7^ =• -tf Aft 
: {SJdtK^Pt;!/ I J (#/y a, l - t> a© =e Jitt : 0. 

6 



WO 94/15940 



PCT/JP94/00033 



: T )V I J *r*yy (7R/T )l X =-*J A (D * JU it : 0. 8 ~1. 1 "C 
A CD 71/ jt : 0. 8—1. 1 "C*SCKW«T7P 5 — "5 A <t&mfr'pt£ ^ 

( 4 ) mmr-ir >£iE&^t-r shag 75 stilus©* v^<t&%o 

tz^WiT )l I -t> : <fgj!)H7jC#8?T7U $ 7 (7JC/T7U 

Cft bCDgtit^&CD^-Cfe. (1). ( 4 ) CD{£j&D7K#ji?T7U $ 

ftftitm^m^^mn? 6tz#>. t;u * &**i/<k&® tit 

£ 15 5 fc «) s if rt: Stu^J © Mn 14 * S * £ o 



WO 94/15940 



PCT7JP94/00033 



7* x > - 2 , V^f 'O x > - 1 , Ky^y- 2, A.^-t 

>-l, + 2, ^*-fcr>-3, > - 1 , ^7°f- > - 

2, a^x>-3, ? f- ym&vz n •^©M-s-'&itt 

•5 o 

-LIB* U 7 4 > o*4t iz&^x teMI&TIS&mi&frm^ bn§ 5 
c © J: a tt^Sttig® t Itli, flJx.!*^ y ? y, ^*y-y, ^7 

*y, ir 9 ? yti £<Dmmm$L<t*m, «>^n<>^>, ^? u ^ 
**yy, ti-Jiistv^^-vytzizommTZm.itikm, ^y-tfy, 
hfr^y, *isuy, x?- )V^y -tf ytt tvmmm&HtTkmte 

StSSSti, 1 0 — 2 0 0 T\ Jfl b< |i2 0-1 

5 0 °C©$&BTJItfft. * 55 91 11*? ^Tl±. ft IB "T S * -F {ft J* *ij © 

bTfiia 9 J * h * *>x* y, rF7hFo77>, * * > £ if 
©x--r;l/S*ffl^*«^« 5 0-1 5 0 °C\ If i U< 118 0-1 

3 o °c<D&fo&m.&ft* t < „ m^-m^mt LTm&mvt&z^it 

lift© t"x;ux--r ;u3g£flj ^ - l o - l o o °C\ t 

< it 2 0 - 8 0 , C©Klfi:fflK*<#* L^o ElSEAli, ii#^mBE 

8 



WO 94/15940 



PCT/JP94/00033 



t£ 1% b 2 0 0 k g / c m 2 s $? £ L < (± 5 ~ 1 0 Okg X cm 2 © 
ffifflTStftlSo «&©ffc&#;»{i* n A»a?# 1 0 ~ 3 ~ 

5 0 5 U *)\>/ * L < IS 1 0 " 2 ~ 5 $ U *;t// y y h 
)l © $B ffl t tt Z> ck -5 (w m It n 6 o 
# §fc !!!©:£ 8c fcU if 1/ l^T^ir > - 1 t^-^x 

> - i t&mmKM&i- ^oc, #£L<5Sjfl£tt*o -r 
is« 1 

«[J7k#ft?T7U $ J (ttM&A) ©PSS 

MWWtZmx-tzmm 5 0 0 $ »J »J * h ;KOtA*^;^op 7 5 
xaR^H**x-Cl^b/c©t», h /U > 1 5 0 $ U U y h 

fin*., 7 ? 7sZi(D\H®®z*.-fc®x}%n\stzo hHyyf 

;i/7;i/U«5A (TIBA) 7 5 5 U U v h -fr ( 5 8. 9 5 g) * ^ 
y y^lcJRtK 77X3|:aAl, *7X&T«#£l$i^Lft#S>> 
1 0 frfflUW bfc©^ fitter ;u * A • 1 5 7jciM 9.3 2g$ 
1 0 frmfrlfTffim Ltco 

*©&, 7fc7jc^T- 1 t$mm&Ltz0*>, 2 0 o ca>7kmizm?Lrm 

t>#X<D3&£.tfW£ ofc©t>. 0. ltorr ©SSTt h ;U 
x>£gas$-t£/i 0 c©<J:9(cbT. fl£finzK#l¥T;t/ = y y 3 
4. 7 g btitco 



9 



WO 94/15940 



PCT/JP94/00033 



IOOR3AI+75H2O - 25R, Ah 0, +1 5 
0 R H 

± E fin 7j<# ^lT7;K-^A001ft (¥%) 
bis. Z&MfcfrmT Jl I J * +J- > £ ft £ d ti:^6 0 

c <Die.to7k&mT ji i y i> 9 d^ + u- >-efsm 1. 2 

i@^#>J 2 

h U -f 77f^7;i/ ^ y *+yy (Ji&M&B) 

■ 8«l ffiHT/i/ u^i - 1 5 7jti&cDj£ffiS£9. 3 

2 g^b 1 2. 4 3 g K igfiffll 1 t £ < ffi 8 # » ft £ 
ff h »; -f 77f;l7;l/ * y > 2 8. 0 g ^ffc, 

1 00R 3 Al + 1 0OH 2 O -* 10 0 (RA1 O) + 2 
0 0 R H 

-Liejju7jc#8?&#Ti*, s* rote 1 o o oj^±©7;k 
y >#q#&ft£ 0 

:®7;^;+D-^'>^ a VTffrfl! U l. 2 ^r/u/u « y 

WSfll 3 

MH7k#PT ;U $ y > ("fift) CDp$£ 

Jf#*$£€X-fcft£H 5 0 0 $ U >j * h 7KD-tr^5:7 7U:E-op 7 
7^3|^^lf *'XTIit/:©^, 1 5 0 i !) ij y FA 

fciH^ 7 y X =i ©F*J2&ft***JS"C^^I ^(C, h U ^ V 7* 

:f ;U T ;U $ ~ ^ i, (TIBA) 75;»JiJ ? h* ( 5 8. 9 5 g) £ 

1 o 



WO 94/15940 



PCT7JF94/00033 



1 0 #K«#bfc©^ mWtT JV I A • 1 5 7ki&. 6. 8 4 
g£ 1 0 ^PifrttTgsJjn Liz* 

^mx* \ wmmw btzfe, 2 o c c (D7kmizm?LTm 

/Co It, f&fiii7|c#J5?T7l/ $ J *Vy(D 4 4. 7 g £ 

fttz 0 

100R 3 Al+55H 2 O -*££j£^R 2 A 1 0 A 1 R 2 

l&Tk • ti&mmttz 2 0 0 ; >J 'J ? h ;i/© = n 7 5 X 3 it^ 
^T, (3) h'JX (2-xf;K + t;x-F (STRE 

M CHEMICALS, I N C © •> ? a ^ >*gfl£ (0. 0 
1 1 C r ^7U/ 'J * Mb) (CJfc) *0. 4 5 5 U U * h^Atl/Co 
& , Sf & K Jfl * L- l o o * y 'J y h;KDE^77X3i:2, 3 

- i? k Fd75>0. 0 7 g £• Aft. C^i: i> ^ a > 4 2 . 5 ? 
C**!l#Utt#&D«C««tMC*Tl/fco 

c • Dmm£®*¥izmnm 1 -c»£ftfcfifrtt£A©&i£6. 7 

0 ^ >J h h ? a A t± 0. 1 $ 'J ^ ;uy >J „ h ;l r * 6 0 

l l 



WO 94/15940 



PCT/JP94/00033 



JI#U 4 0 VtT^&Ltzo 0 •CCfiSfif L/i* x 

fl/V^HAU 35kg/cm ! • GcDKZ&ftLtzo 1 

^ ? f > - 1 £tf^it$[ 1 0 - 2 0 U 9 
4 g, 0. 5 4 g££/0. 1 3 gf^nfco * U 3'v-^fi5c^|©^tR^ 
ti^-fcr > - 1 ^ 7 4. 3 t ^ f > - 1 ^ 2 0. 3 fc 0 

*ife0!l 1 Kfc lr>T ? dA| (CH) ^2.2 5PJ U y h;K 2 , 
8-^tKn77>*0.1 4g, I* fell ^ A (D^^^- 1 0. 0 $ >J 'j «y 

Pi Mi L /c 0 

Sl&t^ »; v-£3SlJ&. ^^i^7>f t/:tC5, A.^-tr 

> - i , * t x > - i ^tf^tim i o ~ 2 o ©* »j a*v-^ N nen 

^ftO. 7 1 g, 0. 3 SgRlffl.O 1 gf# £ft/c 0 * >J n*v 
©iiiR3Mi<\4--fe > - 1 & 6 7. 6 %, it 9 f- y - 1 *< 3 1. 4 5*T'£> 

O fco 

ili 3 

1 (Cfc^T. 2, 3 - t Kn 7 7 VOftt) 0 lw 3 , 4- 
ytKo-2H-t7>*J|l\ 3&NOC©tT5>*0. 3 8 6 g, ? 
n (C«) 42.2 5 S 'J U y h ;K #>fl« A ©&&£6. 7 * U 

1 2 



WO 94/15940 



PCT/JP94/00033 



> - i , *■ ? t- > - i Rvmm& i o-2oot'j^7-^ -en 

•eni. 9 7 g, 0. 2 8 g&tfO. 0 7 g|# Ztltzo it U =fv-&JK*» 
©iliR^ti'^-tr > - 1 *< 8 4. 9 K, * * f 8, > - 1 *< 1 2. 1 
o /i o 

Hifcftl 4 

Htfifll 1 fCfcl^T. 2, 3 - y t Kn 7 5 >©rtfc> 0 llif/l b" 
-/l/X-fA'^l^, ^oCCx-ri^O. 2 8 8 g, ?nAjft-( 
Cffi) *2. 2 5 i U 'J ? h;K SbM^A©^^^6. 7 $ U U * b Jl 

Kmmfrbtf*) v-^glJgK *kj£m%:fr%T U:t:5> >*-tr 

> - i , * ? f- > - i Rvmmm. 1 0-2 o©t^7-*K 

-eno. 5 8 g. 0.17gR[fOJ 2g#btl/: 0 * >J n'v-^^^i 
®15??tt^t> - 1 rt< 7 5. 8 K. * ? f > - 1 # 2 2. 0 

-3 f: 0 

mmm 5 

Ilil Cfc^T, 2, 3-i?t FD77>Oftt>0i:2, 5- 
i^t Fo7 7>^ffll\ ^o:077^O. 0 7 g , ?nAjj£(C 
^2. 2 5 ; U »J y U*ji«A©&7&£5. 0 ; ij ij * b Jllk 

Kl£ttfr<&#D fe^^^^flf Uyiir.ci^, 

> - 1 , * ? f- > - 1 1 o~2 0 u -en 
^m. 7 6 g, 0. 2 2 gs^o. 0 2 gif bn^o t'j 

©jitR^(*^^-t? > - 1 8 8. 0%, t^f> - liMLOMtfe 



1 3 



WO 94/15940 



PCT/JP94/00033 



o ft o 

mmm 6 

IBfc* • LfcHft 77^31:, ? n A ( 3 ) MJ^ (2-x 

f;K^t;x-h) ©->^n^^iJ->^^ (o. 1 OCr^VJ 
>y (Ett) 8i'J'J»;h;^A^ :ili:2, 8 - 2> fc K n 

77>0.1U g£8&ftlbfc (JI6nfc»**P*it«) o 

(8b Aft & B 13. 3;'JiJyh/l/thNy 7*^;t/T 

)l i — ^ AO^^y- >Mm ( 1 . 0 * »J y h ;l/ ) 4. 0 $ 'J ij y h 

3fe^(Cj^^, • Lfz W&m 2 0 0 i U U v h )KDHr- V 

^U>#X£i£AU 9kg/cm 2 • G ©JE£i£j# b/c c 5. 5 W 

* 2 t- > - 1 £tf £Stil§t& 1 0-2 0 (bit U =fv-fr\ *ft^ft0. 6 

ti^-fe > - 1 # 7 1. 6 * ? x > - 1 1fi 2 4. 2 %T o /c c 
llJfeffl 7 

^Jfefll 6 Kfc^T^ ftftjgB ©&$£6. 7 i ] ) l ) y h Jl>, h H V 

^f^7^ ^ - A©A. + -th 8 $ >; y y fc U frorj- 

- h ? u - g i/, stsias^ i o *c t Lftsmn^ m 

mm e t& < mmizLrmmLfto 2 sis 

1 4 



WO 94/15940 



PCT7JP94/00033 



y -en-eno. i 6 g, o. i ogstfo. i 4g#bti 

/Co * "J r^v-fej&^Oil^te^-t? > - 1 4 0. 0 96, * 9 f- 

y - 1 # 2 5. 0 %Ttb o/c 0 

f£Sfe#J8 

^Jfiffl 6 (r.4o^T> ? n A (3) hUX (2-x^;l/^^>9-yi 
- h ) ©ttfrtn'^nA (3) h 'J X (T-trf-;l/TH?h^h) & ffi 

m 6 t£ < bxmmbtzo 2mmKmzittz<D*>, &mm%: 

^flfl/: ^ + * > - 1 . * 9 r-y - 1 ^C^K^m 10-2 

0 © ^" 'J ^7-^, ftlf no. 5 6 g, 0. 1 7 g &tf0. 2 1 g # 6 
n/: 0 * U n'v - £j&$l©i§tfJ3M;$;-N + -tr > - 1 ft< 5 9. 6 %, 0? *? 
9- > - 1 *< 1 8. 1 %-C& o 
fttttt 9 

• tfc i o o $ >j y * h ji<d i> a. u y mm%. 

SET\ 2-if;K + t>SI?oA («» 3 ) 0. 2 4 g (0. 5 * U 

* ;U ) h * :> x * > 4 6g (3 6 0 $ tf * * ) ^ftAlfco 

a p y 8 o °c© y ij3>.t-f ;i/&fr^ Wft© 

^(1. li^iT, 1 *^/»J y h;KDT I BA©'>^a^s + -9-> 
SR5 S !l 'J » (5 $ 'J ^U) IzjffTLfco »T8U 1 

0 ^gai/fcfii, 6 0 "CCTlt\ -> a. U > ?f fiC i5 ^ 

h * >£MEET\ ®*lt 0 5 $ «J 'J y h 

* > 5 o $ y * ;u ) tbfc. 

1 5 



WO 94/15940 



PCT/JP94/00033 



^^t>™t, ±mwmm^ 5 0 $ y y y h;u t l^o -e it 

, fl&7.k • Lfc 2 0 0 5 »J »j y h ^UCDHft 7 7 X 3 (C, 

»S7\ ±12 ? n 8 ; 'J 'J y h >K lB$5!tfiJ 3 T 99 $g L gff # flU 

*;10 . n^4^^> 4 3. 7 S 'J U y h ^ £ * ft fni«& L T. 
»SM (£r;l/ 5 A* : 4. 3 5 U *;|/) £#/c 0 Mmmit, ft 
»KHri±»fe n Affilfc 3 ) (*oA<ffi#2) Kgfe 

*? v -yiz±mmmm 5 o $ u y * h ^mu:©^, ng&g- 

2 0 0 r pmCtlffU 1 0 0 t^SfiLfc, 1 0 0 

6 CC:{fc#L/c £ £ N inmeAU 35kg/cm 2 -G 

v h ^5 7 -f -T»«f Lfct C 6> p >CD^Sl&*(i4. 0 7 g 
T^*-tr >- K * t f- >- 1 St;^ U 3. 13g > 0. 1 2 

g, 0. 8 2 gl#bn/c 0 S-^fifcttoatRSMi^-fe > - 1^7 7f 

itS^J 1 

2-xf;K + t>®?oA (ffi»3) 0. 2 5 g (0. 5 5 U *;|, 

1 6 



WO JM/15940 



PCT7JP94/00033 



Is, 5 0 S !) 'J y h^t b/c Q Z(D? a A^M^fi 

uqc^tfaxz & zmTtfamzmz /.c^t. 3 ^ y y ? h ;i 

( ? □ A : 3 0 7^Dt;K ^ h + '>x^> : 3 ^ y * ;lO U 
M b, JK7jc • JK»^ b/c 2 0 0 ; >J 'J y h Jl>(DE.ft 7 5 X =j IcJjdx. 
/co &lc\ T I B A t7jc©^;i/it^ l (r^-fr-ti:, mmrjv ^ a 

/ s** >&$3. 2 * >J U y bJl (T )l I - t> A : 4. 3 $ »J *r 7lO „ 

i/ ? n^^-y- > 4 3. 7 $ »; 'j * h^**nfna^ itifeMit 
5 o 5 >; u y h 7i/^#^ 0 * lt> iii i t&< mniz it> ± 

1 0 

^IfiM 9 (C&^T, S7C^ab/c^nA^i*:CDfB-^^CDig^43 

^ y y v h 2 $ y y >y h ;nzffc*/sE(*Hd\ mmm 9 t£ < 1^ 

&J££#it brtgfcj£#*r b/c t C 5. if 1/ >©££IS* 
1*3. 9 5 g T\ > - U * ? t- y - 1 ** >J 2. 

8 U 0. 1 5 g, 0. 9 9 g»6tlfc, £/c. ££jicft©afl{$(i % 

Mt7-l)l<71fi», t?T>" 1 # 4 II % s t*'j7-^ 

2 5 s*%-e£> o /Co 

UMiM 1 1 

UfAOiS. 0 5 'J'Jy (TA;i"7A: 4 S >JtA) £4. 
5 ^ 'J y y h )l ( T 71/ i ci «5 A : 6 S >J * 71/ ) tr ft X. /c & ^ (i , H 
JffiM 1 O^^iC LTMS^^Ii^ U If U >©£t*£*T o 
/co StSPB&l 3 9#SU Kfc&&±Ln®®}%frmVtc t Z 6, 

1 7 



WO 94/15940 



PCT/JP94/00033 



J^p>©<£5tfc*te3. 9 4 gT N ^ + "b > - 1 N ? -r > - 1 R 
tf^'j7-^«2. 2 K 0. 1 5 g s 1.5 8 gf#£ftfc 0 # 
£.J&®(DMRmte. ^ + > - 1 # 5 6 * ? f- > - 1 # 3 

##« 1 

tf ACDS3. OS'J'Jy : 4 S V £2. 3 * 

iJ'J»;h;K7;^->)A: 3 5 U Kft&fcJKttte* HIM 

1 0 fc£ < bTfl«$[£f« U xf u>0^)S^firo/: o 

1 2 0 fi^$J£7>#r U/cfr\ tf'Jv-^hU 

fSJfctW 1 2 

Ifc* • K»*U^ 2 0 0 ; 'J >J »; M0Ej|77^3|:, If^ 
gfET\ 2 - xf ? □ a (ffiSfc 3 ) 

WL ( A fl£ ) £-0.4 5 5 »J (?DA^l5v^Dt;l/) £ 

At /Co &<~. #J it ffl ^ b H ft 7 5 X 3 2 , 8^tKo7 7> 
0. 1 4 g ( 2 $ >J ZWM.Ltz 0 zniZis>7 y 4 2. 8 

? ij ij y h;U£inx./c (Btt) o <£ IT, AiK£«8iLttj&<&, B 
^^A?K{r^TL/c 0 «#£»&Ltt#6, A^i: B$©*S-£$E* 
(I, KClSfil 3 Ttf^n/igP^Sa^^j^WtST^ $ ^ A£ 6 =• 
'J'i^^ ( 7 ;K - 7 A : 8 $ U * ^ Jn b tz 0 C © <fc o K b 
T'&ZntzMmifclt, 9 n A# ;PjJ? (JoAII 
3) *N£St±& (?nAffi&2) KggfeLfc (SP^SD7jc^«?WilT 
;U $ Afb^ftHrii, Sn7k#P&ftT^tt^;fc£l£©T I B A # 

1 8 



WO 94/15940 



PCT7JP94/00033 



Kfcum* i o o £ 4 o rtcttjLfcjBtttiiSSflfitw 9 t 

xf- 1/ y ORlfc&ft -otco C©*£©tti£K0?nA4l±5v-f?n 
i?tKD77>Itt2; 'J tXz-CfcSo £fS$§#f& 1 0 2 # 

5. 0 gT^ + -fe>- 1 > *?*r >- lSt/*''j7-^#^2. 9 g. 
0. 2 5 g, 1. 8 5 gibtlfco &£j£$J©iI{R3Mi^*-t? > - 1 # 

5 8 mm%, * ? t y - 1^5 mm%, # u v-j&< 3 7 fifi%-e& 
^jfeM 1 3 

USE 05 9 rc*j^T„ 1 0 0 5 >J D y h ^ CD is ^ U > ^ 2 - 

xf;K + t>l («» 3 ) 0. 2 4 g (0. 5 * U i:>>^ 
:> x ^ > 0. 6 3g (5.0 * U * ) ^^ALfco 

^8 0 °c© ^ y 3 y* 4 L, 1 * a,/ y h ;kdt i B a 

©i/^ n/\ + +f- 5 $ y y y h ji ( 5 * y ^;io kt&t 
htc 0 ffiTfe, ^<Dtt i o &m 8 o -ck^-^ fn^^sa^T 

•y- >-eifr^ u 5 o * y y ? h & t Ltz a £i&®mmmftte 

KB\±, 4. 5 mfflWLtzo CCD i ^OEl&ifc© ?nAi!i3 0 v 
? o ^&;K h^^x^ >*ii0. 3 ^ <J t^tfc o t 0 xf- !✓ 

>©££E5*t±^ 3. 8 7 gt^ + t > - U * ? ^ > - 1 & <}: 
»Jv-|i#«l. 7 4 g, 0. I Og, 2.0 3gf btlfco 
SffiSM*. > - 1 AM 5 fifiJXS, * ? 5r > - 1 # 3 fii% % 

1 9 



WO 94/15940 



PCT/JP94/00033 



I'jv- & 5 2 mm % -eb-otzo 

f&&# U xf- u ;/ (L-LDPE) ®3t;7-tl / Tf|/^ + 

■t > - i t * ? f >- u fcaffiwtcs&ss & < igit-r s ct^n 



2 0 



WO 94/15940 



PCT7JP94/00033 



n $z cd & m 

1. ^T-t*##JcD£??T-C, mmr-* yttm®.? tt^EiJi 

£fc o 

5 . IS^cDlEiail 3 IiXlim 4 ^ K IS ife © i£ # j£ £ ft £ 
ft/cjiS? a A^ttMJ&©#£TT\ * U 7 ^ > £ £ |£ $ 5 C h 

6. MM* 7 J > ^ ^ U > ^ & Z C t % ®m k ■? Z> m & (D m 

mm 5 ^diem©* u y ^ y* u -©igit^&o 

2 1 



WO 94/15940 



PCT/JP94/00033 



7. mmm^m^M^m^^-f-Jim, m^^-^Jim, mvtv 

8. ilE^i4i«^f h7hKo77>, 2> * h * fx * >, 
2, 3-i?h Kd77>XCF3, 4 - ^ h Fp - 2 H- f5 

0 0 0 0 £D*J^T^ffl C t^#ttf5i,f0$Si^ 5 ^/j 

= 0. 2—1. 1 i^)lit) T&ZT Jl > -^is-fk-^^ t7jc©SES^IT 
11. BtfffiT;!/ ^ ~ *5 1* Jr *r is ik-^ fyifi 9 nAffc-nii:^ It, 

;ntT i~ioooo (Dm&Tmmznz c t^iitt^i^© 

2 2 



WO 94/15940 



PCT/JP94/00033 



12. mmmTtm^mr ji i ~v ^•v&zm&vmmw, 5 



2 3 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP94/00033 



A. CLASSIFICATION OF SUBJECT MATTER 

int. CI 5 C07F11/00, C07C2/32, C07B61/00, B01J31/22 - 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. HELPS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 5 C07Fll/00 f C07C2/32, C07B61/00, B01J31/22 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, A, 62-265237 (Union Carbide Corp.), 

November 18, 1987 (18. 11. 87), 

Claim & US, A, 4668838 

& EP, Al, 237079 & CA, A, 1273018 



1-12 



f | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person stilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
March 28, 1994 (28. 03. 94) 


Date of mailing of the international search report 
April 19, 1994 (19. 04. 94) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



I R H £ H £ 



mmmmtt pct/jp 9 4 /0 00 3 3 



a. im<?>mirz&&o&m <MMmam (ipo) 

Int.CZ 5 C07J11/00, C07C2/32, C07B61/00, 
BO 1J 3 1/2 2 



B. H«T,fc» 



isss-ffo/cft/wssm (Biswas (ipc) ) 

Int. CZ 9 C07F11/00, C07C2/32, C07B61/00, 
B 0 1 J 3 1/22 



JP, A, 62-26 5 2 3 7 (*ity 
* a y ) . 

18. HE. 1 9 87 ( 1 8. 1 1. 8 7 ). 
#tflT&5fc<D«ffi&US, A, 4 6 68 8 38 
&EP, Al. 2 37 0 7 9 &CA, A, 1273018 



^ _ K • =i — ^ u — 



1-12 



rpj BKUKBir?. ^o«*«i<z>^a©itatt«-5ffiii<DB 



2 8. 0 3. 9 4 



T9.04.94 



B *@#tf Jr (ISA/JP) 

t 0 0 



4 H 

I — 



9 16 0 



■ t i 



03-3581-1101 1*9$ 3444 



«3tPCT/I SA/2 1 0 <#2^-5>) ( 1 9 9 2^7^) 



